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Listine Prosram :---- 
ors:--Toh
ljmp start
org 003h
ljmp rnt_kiri
org 00bh
acall pwm_kiri
reti
org 013h
ljmp int kanan
org 0lbh
acall pwm_kanan
reu

dseg
org 0010h
pwml:
pwm2:
arah_kiri:
arah_kanan:
lcd_brsl:
lcd_brs2:
posisilsn:
data lcd:

ds
ds

I
1
ds l
ds1
ds l
ds1
ds l
ds1
ds l
ds1
ds l
ds l
ds1
ds1
ds l

almt_datllcd:
almt-mem_msb:
almt-mem_lsb:
mem_smtr:
mem_tls:
mem_baca:
data_i2c:

flag_data_tls
flag_data_baca
awal_ktri
ulang_kiri
awal_kanan
ulang_kanan
tanda memori

equ
equ
equ
equ
equ
equ
equ

0t0h
0 t  l h
0 l2h
0l3h
0l4h
015h
016h

org
cseg

pesanl :
pesan2:
pesan3:
pesan4:

l0h

db' * menu utama *',0flr,' pilihlah mode',0ffh
db' * mode satu *',0flr,' manual mode',0ftr
db ' * mode dua *',0ftr,' automatic mode',0ffir
db ' * mode tiga *',0fh,,' learning mode',0flr

bit
bir
bit

sda
scl
rs

pl .0
p1 . l
p2.A



clk_lcd
phase_kiri
outjwml
phase_kanan
outjwm2

bit
bit
bit
bit
bit

p2.2
p0.0
p0. l
p0.2
p0.3

. * + * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * , t + * * * * * * * +

interupt

int kiri:
clr
clr
clr

tr$
outlwml
ulang_kiri

int lianan:
clr trl
clr outjwm2
clr ulang_kanan

. * + * * * * * * + * * + * * * * * * + * * * * * * * * * * * * * * * * * * * * * * * * *

:rutin ini siatisasi lcd
,input: clk lcd:rs;
;bit 4-7 code
:bi t0-rs.bi t2-enable

reti

reti

inisial lcd:
mov lcd_brsl,#80h
mov lcd_brs2,#0cth
acall timel5
mov p2,#030h
acall clock_rst lcd
mov p2,#030h
acall clock_rst lcd
mov p2,#030h
acall clock rstJcd
mov p2$020h
acall clock_rst lcd
mov p2$2Ah
acall clock_rst lcd
mov p2,#80h
acall clock_rstJcd
mov p2,#000h
acall clock rst lcd
mov p2,#60h
acall clock_rst lcd
mov p2,#000h
acall clock rst lcd



mov
acall

hapusJcd:
acall
mov
acall
mov
acall
ret

mov
time: djnz

djnz
pop
pop
ret

p2,#0c0h
clock_rstJcd

timel5
p2,#000h
clock_rstJcd
p2,#10h
clock rst lcd

clock_rst lcd:
setb clk_lcd
clr clk_lcd
acall timel5
ret

timel5:
push
push
mov

00h
0 lh
r0,#0fflr
rl ,#01eh
rO,trme
rl ,time
01h
00h

,time l5ms

;rutin tarnpilkan karak-ter ke ke lcd
;r4 :> reg. alamat kolom I pada lcd
;r4 (msb)- alamat kolom 1
;r4 (lsb)- don't care

tulis lcd:
push acc
push 04h
push 02h
mov 14,posisilrsn
acall almt_awal
acall kirimlsn
pop 02h
pop 04h
pop acc
ret

;sub-rutin tmtuk meletakkan kursor ke kolom 1



almt awal:
mov p2,r4
setb clk_lcd
clr clk_lcd
nop
nop
mov p2,#000h
setb clk lcd
clr clk_lcd
acall timel 5
ret

kirimlsn:
mov
movc
cjne

lanjut_kirim:

a,#00h
a,@a+dptr
a,#0ft,kirim_lcd

14,#0cOh
almt awal
dptr
kirimjsn

;sub-rutin kirim data ascii karakter ke lcd
kirim lcd:

cjne a,#0ffh,lanjut
sjmp end_kirim

;kirim data ascii karalter (msb) ke port2 (lsb)
lanlut:

mov r2,a
anl a,#0{0h
add a,#001h
acall delay_kirim
mov p2,a
setb clk_lcd
clr clk_lcd
mov a$2

a
a,#0flh
a,#001h
delay_kirim
p2,a
clk_lcd
clk_lcd
delay_kirim
dptr
kirimlsn

mov
acall
inc
sjmp

end

swap
anl
add
acall
mov
setb
clr
acall
inc
slmp

kirim:
ret



:delay unruk kirim kode ascii
delay_kirim:

push 00h
mov r0,#007h
djru r0,S
pop 00h
ret

. * * * * * + * * * * * + : t * : f  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * + + *

; rutin baca tulis eeprom i2c

stafi 12c
setb
setb
jnb

Jnb
nop
clr
nop
nop
nop
nop
nop
clr
ret

ret

sda
scl
sda,busy
scl,busy

sda

scl

busy:

kirim,i2c:
push
push
mov
mov

ulang_kirim:
rlc
mov
nop
setb
nop
nop
nop
nop
clr
dirlz
pop
pop
setb

acc
b
adata_r2c
b,#8

a
sda,c

scl

scl
b,ulang_kirim
b
acc
sda



nop
nop
setb
nop
nop
nop
nop
mov
jc
clr
ret

c,sda
keluar
scl

keluar:

ierima-i2c:
push acc
push b
mov data_2c$0
setb sda
mov b,#8

ulangl :

scl

c,sda
a
scl
b,ulangl
data_i2c,a
b
acc

stop_i2c:
clr

nop
nop
nop
setb
nop
nop
mov
rlc
clr
djru
mov
pop
pop
ret

nop
nop
setb scl
nop
nop
nop
nop
setb sda
ret



delay lama:
push
push
push
tnov

delayl:
mov

delay2:
mov
djot
dJtu
dJnt
pop
pop
pop
ret

07h
06h
05h
r7,#001h

16,#00flr

15,#0fIh
15,$
16delay2
17,delay1
05h
06h
07h

simpan_track:
acall
mov
acall
mov
mov
mov
acall
mov
acall
mov
acall
acall
acall
inc
mov
mov
ret

start_i2c
data_i2c,#0a0h
kirim_i2c
dph,almt_mem_msb
dpl,almt_mem lsb
data_i2c,dph
kirim_i2c
data_i2cdpl
kirim_i2c
data_i2c,mem_tls
kirim_i2c
stop i2c
time15
dptr
almt_mem_msb,dph
almt_mem lsb,dpl

reset:
setb sda

can_reset:
nop
setb
jb
clr
nop
nop
sjmP

scI
sda,end_reset
scl

cari reset



end_reset:
ret

baca_track:
acall
acall
mov
acall
mov
mov
mov
acall
mov
acall
acall
mov
acall
acall
acall
mov
inc
mov
mov
ret

reset
start_i2c
data_i2c$0aOh
kirim_i2c
dph,almt_mem_msb
dpl,almt_mem_lsb
data_i2cdph
kirim_i2c
data-i2cdpl
kirim i2c
start_i2c
data*i2c,#0a1h
kirim_i2c
terima_i2c
stop_i2c
mem_bacadata_i2c
dptr
almtrnem-msb,dph
almt_mem_lsb,dpl

; rutin pengkodean track ke memon
; data yang siap ditulis ke memori disimpan ke mem_tls
; flag_data_tls - clr bit - data siap u/ disimpan

kode_data_mem:
push acc
jnb flag_data tls,alihl
mov a,#0
mov a,arah_kanan
r l a
da
add a,arah_kiri
mov mem_smtr,a
clr flag_data_tls
sjmp end_kode

alihl:
mov a,#0
mov a,arah-kanan
r l a
r l a
add a,arah_kiri
swap a



add a,mem_smtr
mov mem_tls,a

:data siap untuk dikirim ke memori
setb flag_data_tls
acall simpan_track

end kode:

. * * * * * * * * * * * * * * * *+ : t * * * * * * * * * * * * *+ * * * * * *+ * * * * * * *+ * *+ * * *

; rutin baca input remote kontrol
; output dari remote dihubungkan pada port pt msb
; p3 .4- ;p3 5- ;p3 .6- ;p3 .7 -

taca-remote:
push acc
push 07h
mov a,p3
anl a$030h

a
a,#02,kiri_swap
arah_kiri,#01h
arah_kanan,#0lh
detek_kanan

a,#01h,kiri_swap1
arah_kiri,#02h
arah_kanan#02h
detek_kanan

arah_kiri,#00h
arah_kanan,#00h
end read

mov a,p3
anl a,#0c0h
swap a
mov r'l ,a
cjne a,#008h,kanan_swapl
mov arah_kanan,#00h
sjmp end_read

kanan_swapl:
mov a,r'l
cjne a,#004h,end read
lnov arah_kin,#00h

end read:
07h
acc

pop acc
ret

swap
cjne
mov
mov
sjmp

kiri_swap:
cjne
mov
mov
sjmp

kri swapl:
mov
mov
sjmp

detek kanan:

pop
pop
ret

msb



; rutin kontrol driver motor dc
; sinyal kontrol terdapat pada port p0 lsb
; p0.0 - ('1') motor kiri ccw
; p0.2 - ('l') motor kanan cw

;p0 1 - ('1') irf kid aktif
,p0.3 - ('l') irf kanan aktif

p*-,

Push
mov
anl
mov
mov
cjne
setb

ktrl_kanan:
mov
cjne
setb

end control:

acc
a,p0
a,#0flh
p0,a
a,arah_kiri
a,#02,ktrl kanan
phase_kiri

a,arah_kanan
a,#0l,end control
phase_kanan

aQcpop
ret

pwm_kiri:
clr
jnb
jnb
mov
mov
clr
setb
setb
ret

pwrn kiril:
mov
mov
setb
setb
clr

;rutin pembangkit 2 ou@utan pwm

ttO
ulan g_kiri,end_pwm_kiri
awal_kiri,pwm_kiril
tho,#0f7h
tl0,#0cch
awal kiri
tr0
outlwml

thO#0ech
tlO,#0dch
awal_kiri
trO
outlwml

ret
endjwm_kin:

clr outlwml
clr phase_kiri
ret

pwm_kanan:
clr trl
jnb ulang-kanan,endlwm-kanan

'off siklus

10



jnb
clr

awal_kananpwm_kananl
trl
th1,#0f5h
tll#0fah
awal kanan
trl
outlwm2

mov
mov
clr
setb
setb
ret

pwm_kananl:
mov thl,#0edh
mov tll,#0aeh
setb awal_kanan
setb trl
clr outjwm2
ret

end pwm_kanan:
clr outlwm2
clr phase_kanan
ret

deteksilmm:
push acc
mov tmod,#llh
mov a,arah_kiri
jz aktif kanan
setb ulang_kiri
setb awal-kiri
acall pwm_kiri

aktif_kanan:
mov a,arah_kanan
jz end_deteksilwm
setb ulang_kanan
setb awal_kanan
acall pwm_kanan

end_deteksi_pwm:
pop acc
ret

sinyal_pwm_man:
acall deteksilwrn

masih_man:
jb ulang_kiri,masih_man
jb ulang,kanan,masih_man
acall delay_lama
ret

;aktif siklus

siklus

sinyal pwm oto:



masih

acall deteksi_pwm
1b tanda memori,masih oto
acall baca_track
oto:
jb ulang_kiri,masih_oto
jb ulang_kanan,masih oto
acall delay lama

sinyalpwm_leam:
acall deteksilwm
acall kode_data_mem

masih_learn:
jb ulang_kiri,masih leam
jb ulang_kanan,masih learn
acall delay_lama
acall delay_lama
ret

mode program manual

mode_satu:
push acc

ulang_mode_1 :
acall baca_remote
mov a,arah_kAi
swap a
add a,arah_kanan
jz end_mode_satu
acall pwn
acall sinyallrwm_man

end_mode satu:
jb pl.5,ulang_mode_l

mode program otomatis

mode_dua:
push
mov
mov
acall

ulang_mode2:
setb
mov

acc
almt_mem_msb,#00h
almt_mem_lsb,#00h
baca_track

tanda_memori
a,mem_baca

pop acc
ret



a,#00ftr
end_mode_dua
arah_kiri,a
arah_kiri,#03h
a,#00ch
a
a

mov arah_kanan,a
sa l :

jnb p3.0,sa11
sJmp end sal

sa l  1 :
mov dptr,#pesan5
acall psn_halangan
acall halangan

end_sal:
acall pwrn
acall sinyaljwm_oto

jalankan memori track msb
clr tanda_memon
mov a,mem_baca
swap a
anl a,#00ftr
jz end_mode dua
mov arah_kiri,a
anl arah_kiri.#03h
anl a,#00ch
IT

IT

mov arah_kanan,a
sA:

jnb p3.0,sa21
sjmp end_sa2

sa2l :
mov dptr,#pesan5
acall psn halangan
acall halangan

end_sa2:
acall pwm
acall sinyallwm oto
jnb pl.5,end_mode_dua
sjmp ulang_mode2

end_mode_dua:
pop acc
r9t

psn_halangan:
acall hapusJcd
mov posisi_psn,lcd_brsl

anl
Jz
mov
an1
anl
TT

IT

a
a



acall
ret

halangan:
jnb
acall
acall
Jnb
mov
acall
ret

tulis lcd

p3.0,$
delay_lama
delay lama
p3.0,halangan
dptr,#pesan3
psn-halangan

; mode program learning

mode_tiga:
push acc
mov almt_mem_msb,#0
mov almt_mem_lsb,#0

;inisialisasi flag memod tulis
setb flag_data_tls

ulang_mode3:
acall baca_remote
lnov a,arah kiri
swap a
add a,arah_kanan
jz end_mode tiga
acall pwm
acall sinyallwm_learn

end_mode_tiga:
jb pl.5,ulang_mode3
acall delay_lama
jb flag data tls,akhir tlsl
mov mem_tls,mem smtr
acall simpan_track
sjmp akhir_tls2

akhir_tlsl:
lnov mem_tls,#O0h
acall simpan_track

akhir tls2:

rutin inisialisasi yang diperlukan

inisialisasi:
mov pl,#0trtt
mov p0,#00h
mov ie,#8frt

pop acc
ret



it0setb
setb it1
acall inisial
ret

, * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

; main progam

start:
mov sp,#2ah
acall inisialisasi

prog_utama:
acall hapus lcd
mov posisilsn,lcd_brsl
mov dptr,#pesanl
acall tulis_lcd

baca_kelpad:
jb pl.2,cek_keypadl
acall hapus lcd

posisilsn,lcd_brsl
dptr,#pesan2
tulis lcd
mode_satr
prog,utama

pl.3,cek-keypad2
hapus_lcd
posisilsn,lcd_brsl
dptr,#pesan3
tulis lcd
mode_dua
prog_utama

pl.4,bacqkeypad
hapus lcd
posisilrsn,lcd brsl
dptr,#pesan4
tulis lcd
mode tiga
prog_utrma

lcd

mov
mov
acall
acall
sjmp

cek_ke1pad1:
jb
acall
mov
mov
acall
acall
sjmp

cek_keypad2:
jb
acall
mov
mov
acall
acall
sjmp
end

l5



Features
. Compatible with llcs@-s1 Products
. 4K Bytes of In-System Programmable (lSP) Flash Memory

- Endurance: 1000 Write/Erase Cycles
. 4.0V to 5.5V Operating Range
. Fully Static Operation: 0 Hz to 33 ItlHz
. Three-level Program Memory Lock
. 128 x 8-bit lnternal RAM
. 32 Prcgrammable l/O Lincs
. Two 16-bit Timer/Counters
. Six Interrupt Sources
. Full Duplex UART Serial Channel
. Low-power ldle and Power-down Modes
. lnterrupt Recovery from Power-down Mode
. Watchdog Timer
. Dual Data Pointer
. Power-off Flag
. Fast Programming Time
. Flexible ISP Programming (Byte and Page Mode)

Description
The AT89S51 is a low-power, high-performance CMOS 8-bit microcontroller with 4K
bytes of ln-System Programmable Flash memory. The device is manufactured using
Atmel's high-density nonvolatile memory technology and is compatible with the indus-
try-standard 80C51 instruction set and pinout. The on-chip Flash allows the program
memory to be reprogrammed in-system or by a conventional nonvolatile memory pro-
grammer. By combining a versatile 8-bit CPU with In-System Programmable Flash on
a monolithic chip, the Atmel ATB9S51 is a powerful microcontroller which provides a
highly-flexible and cost-effective solution to many embedded control applications.

The AT89S51 provides the following standard features: 4K bytes of Flash, 128 bytes of
RAM, 32 l/O lines, Watchdog timer, two data pointers, two 16-bit timer/counters, a five-
vector two-level interrupt architecture, a full duplex serial port, on-chip oscillator, and
clock circuitry. ln addition, the AT89S51 is designed with static logic for operation
down to zero frequency and supports lwo software selectable power saving modes-
The ldle Mode stops the CPU while allowing the RAM, timer/counters, serial port, and
interrupt system to continue functioning. The Power-down mode saves the RAM con-
tents but freezes the oscillator, disabling all other chip functions until the next external
interrupt or hardware reset.

Microcontroller
with 4K Bytes
ln-System
Programmable

AT89S51



1 4 0
2 3 9
3 3 8
4 3 7
5 3 6
6 3 5
7 3 4
8 3 3
9 3 2
10 31
11 30
12 2S
13 2a
14 27
15 26
1 6  2 5
17 24
1A 23

20 21

Pin Gonfigurations
PLCCPDIP

P 1 . 0
P l . 1
P1.2
P 1 . 3

{MOSD P1.5
(Mrso) P1.6
(scK) P1.7

(RXO) P3.0
(TXD) Ps.l
(Lt\noi P3.2
(iNT1-) P3.3

(T0l P3.4
(T1) Ps.5

(wR) P3.6
(RD) P3.7

XTAL2
XTALl

GND

vcc
P0.0 iADo)
P0.1 {AD1)
PO.z (AD2)

P0.3 1AD3)
PO.4lAD4)
Po.s iADs)
P0.6 (AD6)
P0 7 (AD7)
E/WPP
ALgFF6G
PS
P2.7 (A15)
P2.6lA14)
P2.s (413)
P2.4lA12)
P2.3lA11)
P2.2 \A1O)
P2.1 (A9)
P2 0 {A8)

(MOS ) P1.5

(Mrso) P1.6
(scK) P1 7

RST
(RXD) P3.0

NC
(TXD) P3 1
(NTO) P32
(rNn-) P3.3

(r0) P3.4
( ' r l )P3.s

P0.4 (AD4)

P0.s (AD5)

P0.6 (AD6)

m.7 lN)1)
AvPP
NC
ALElFRdG
FSEX
P2.7 lA15)
P2_6 (At4)

P2.s (A13)

c o o o

O o - N -
J - ; ; ; O O o o d d
O - I L L L L Z > L A . L O -

q r : \ - O O q ' : r y ' ? A

r r 336z r r r t i l
t A x x  6 6 5 : o
t _ 1 v  e 3 3 3 3

TQFP

o o o o
3 g 9 S

r y . : o  o  q ' : . !  r ' !
- F r ( ) o o o o o
o o - 0 - z > 0 - o - c o -

9 \ . . 1  , : O  O o - . !  c ?  a
*  *  e < = ;  *  i l  f ;  t !  *
r ? ' F x  x  6 6 6 = &
l=rB c 3. 3 3 3

P0.4 (ADr)

m.s (AD5)

P0.6 (AD6)
P0.7 (AD7)

EAA/PP

P2.7 lA15)
P2.6 (A14)

P2.5 (A13)

RSI

(RXD) P3 0
(TXD) P3.1

(rNro) P3 2
(rr.rT1) P3.3

(ro) P3.4

(T1) P3.5
(SR) P3.6
(RO) P3.7

xrN2
XTALl

GND

P1,\,RGND
(A8) P2.0
(A9) P2.1

lAlO') P2.2
(A11) P2.3

\A12) P24
(A13) P2.5
(A14) P26
(A15) P2.7

Pl.7 (scK)

Pl.6 (M|SO)

P1.5 (MOSD

P1.4

P 1 . 3

P 1 . 2

P 1 . 1

P' t .0

VDO

Pl,VRVDD
P0.0 (Atm)

PO.1 (AO1)

P0.2 (AD2)

P0.3 (AD3)

P0.4 (AD+)

P0.5 (ADs)

P0.6 (AD6)

PO.7 (AD7)

EA'VPP

ALE,FROG

fEN

(MGSD P1.5
(Mrso) Pl .6
(scK) P1.7

RST
(RXD) P3.0

NC
(TXD) P3.1
(r|\iTo) P3.2
(rNTl)  P3.3

(To) P3.4

iT1) P3.s

NC
ALE,FRO-G
PSEN

7 a
I

s
1 0
1 1
1 2
1 3

1 5

1 6

38
37
36
35

33
32

30
1 1 - - o - ^ - " . - - J s

1
2
3

5
6
7
I
I
't0

1 1

33
32
3 i
30
N
28
27
m
25
24
23

1 4 2

2 4 1
3 4 0
4 3 9

8 3 5

9 3 4

10 33

11 32

1 2  3 1

13 30

14 29

15 28

16 27

17 26

18 25
'19 24

20 23

21 22

AT89S51



AT89S5{

Block Diagram

i - - - - - - -
v-^

PSEN <_

ALE/PROG

EA / VPP

P0.0 - P0.7 P2.O - P2.7

P3.0 - P3.7 P l . O  ,  P 1  7

RSI

24878-l\,fiCRO-12/03



Pin Description

vcc

GND

VDD

PWRVDD

PWRGND

Port 0

Port 1

Port 2

Supply voltage (all packages except 42-PDIP).

Ground (all packages except 42-PDIP,lor 42-PDIP GND connects only the logic core and the
embedded program memory).

Supply voltage for the 42-PDIP which connects only the logic core and the embedded program
memory.

Supply voltage for the 42-PDIP which connects only the lio Pad Drivers. The application
board MUST connect both VDD and PWRVDD to the board supply voltage.

Ground for the 42-PDIP which connects only the l/O Pad Drivers. PWRGND and GND are
weakly connected through the common silicon substrate, but not through any melal link. The
application board MUST connect both GND and PWRGND to the board ground.

Port 0 is an 8-bit open drain bi-directional llO port. As an output port, each pin can sink eight
TTL inputs. When 1s are written to port 0 pins, the pins can be used as high-impedance
Inputs.

Port 0 can also be configured to be the multiplexed low-order address/data bus during
accesses to extemal program and data memory. In this mode, P0 has intemal pull-ups.

Port 0 also receives the code bytes during Flash programming and outputs the code bytes
during program verification. Extemal pull-ups are required during program verification.

Port 1 is an $-bit bi-directional t/O port with intemal pull-ups, The Port 1 output buffers can
sinUsource four TTL inputs. When 1s are written to Port 1 pins, they are pulled high by the
intemal pull-ups and can be uSed as inputs. As inputs, Port 1 pins that are extemally being
pulled low will source current (11;) because of the intemal pull-ups.

Port 1 also receives the low-order address bytes during Flash programming and verification.

MOSI (used tor In-System Programming)
- 

i Mtso 1r"J tol. tn-sy",tt Programming)

SCK (used for In-System Programming)

Port 2 is an &bit bi-directional llO port with intemal pull-ups. The Port 2 output buffers can
sink/source four TTL inputs. When 'ls are written to Port 2 pins, they are pulled high by the
intemal pull-ups and can be used as inputs. As inputs, Port 2 pins that are extemally being
pulled low will source curent (lrL) because of the intemal pull-ups.

Port 2 emits the high-order address byte during fetches from external program memory ancl
during accesses to external data memory that use 16-bit addresses (MOVX @ DPTR). In this
application, Port 2 uses strong internal pull-ups when emitting 1s. During a6esses to external
data memory that use 8-bit addresses (MOVX @ Rl), Port 2 emits the contents of the P2 spe-
cial Function Register.

Port 2 also receives the high-order address bits and some control signals during Flash pro-
gramming and verification.

Alternate Functions

AT89S51



Port 3

ALE/PROG

PSEN

EA/VPP

XTALl

)ffAL2

AT89S51
Port 3 is an 8-bit bi-directional t/o port with inlernal pull-ups. The port 3 output buffers can
sinusource four TTL inputs. When 1s are written to Port 3 pins, they are pulled high by the
internal pull-ups and can be used as inputs. As inputs, port 3 pins that are externally being
pulled low will source current (l1j because of the pull-ups.

Port 3 receives some control signals for Flash programming and verification.

Port 3 also serves the functions of various special features of the AT89S51, as shown in the
following table.

Reset input. A high on this pin for two machine cycles while the oscillator is running resets
the device. This pin drives High for 98 oscillator periods after the Watchdog times out. The
DISRTO bit in SFR AUXR (address 8EH) can be used to disable this feature. In the default
state of bit DISRTO, the RESET HlcH out feature is enabled.

Address Latch Enable (ALE) is an output pulse for latching the low byte o{ the address during
accesses to extemal memory. This pin is also the program pulse input (PROG) during Flash
programming.

In normal operation, ALE is emitted at a constant rate of 1/6 the oscillator frequency and may
be used for external t iming or clocking purposes. Note, however, that one ALE pulse is
skipped during each access to extemal data memory.

lf desired, ALE operation can be disabled by setting bit 0 of SFR location 8EH. With the bit set,
ALE is active only during a MOVX or MOVC instruction. Othenivise, the pin is weakly pulled
high. Setting the ALE-disable bit has no effect if the microcontroller is in external execution
mode.

Program Store Enable (PSEi$- is the read strobe to extemal program memory.

When the AT89S51 is executing code from external program memory, pSgtt is activated
twice each machine cycle, except that two PS-EN activations are skipped during each access
to external data memory.

External Access Enable. EA- must be strapped to GND in order to enable the device to fetch
code from extemal program memory locations starting at 0000H up to FFFFH. Note, however,
that if lock bit 1 is programmed, EA will be intemally latched on reset.

EA should be strapped to V"" for intemal program executions.

Th is  p in  a lso  rece ives  the  12-vo l t  p rogramming enab le  vo l tage (Vpp)  dur ing  F lash
programmrng.

Input to the inverting oscillator amplifier and input to the intemal clock operating circuit.

Output from the inverting oscillator amplifier

Port Pin Altemate Functions

? 3 0
P3.1

lI9 lry'alryltp9q
TXD (serial output port)

P3.2 lNTo (external intenupt 0)

P3.3 lNTl (external intenupt 1)

P3.4 T0 (timer 0 external input)

H J .  C T1 (timer 1 external input)

P!,6

P3.7

WR (external data memory write strobe)

RD (external data memory read strobe)



Special
Function
Registers

Table 1.

OFEH

A map of the on-chip memory area called the Special Function Register (SFR) space is shown
in Table 1 .

Note that not all of the addresses are occupied, and unoccupied addresses may not be imple-
mented on the chip. Read accesses to these addresses will in general retum random data,
and write accesses will have an indeterminate effect.

OFOH

OESH

OEOH

ODSH

ODOH

0c8H

0c0H

OBSH

OBOH

OA8H

OAOH

98H

OFFH

OFTH

OEFH

OETH

ODFH

007H

OCFH

0c7H

OBFH

OBTH

OAFH

OATH

9FH

97H

8FH

87H

- I

90H

88H

80H

AT89S51 SFR Mao and Reset Values

B
00000000

I ACC

I 00000000

PSW
00000000

I P
xx000000

P3
11'l1111'l

IE
0x000000

P2
1 1 1 1 1 1 1 1

AUXRl
XXXXXXXO

WDTRST
XXXXXXXX

r SCON

I 00000000

P 1

i  1  1  1 1 1 1 1 1
l -
I TCON
I 00000000

l P 0
111111 ' , | 1

J i"ut
i iY-Y, -*"

I *oo
I 

00000000

SP
,  00000111

-it
00000000

DPOL
00000000

TL1
00000000

DPOH
00000000

l r *
00000000

--;",'.
00000000

TH1
0900ry00

DPl  H
00000000

1-
AUXR

XXXOOXXO

i

l -

t-
]  PCON

i 0xxxoo00

AT89S51



Features
. Low Voltage and Standard Voltage Op€ration

- 5.0 (Vcc = 4.5V to 5.5V)
- 2'7 {Vg. = 2'7V to 5'5V)
- 1.8 (Vcc = 1'8V to 3'6V)

fnternalfy Organized 16,384 x 8 and 32,768 x 8
2-Wire Serial lnterface
Schmitt Trigger, Filtered lnputs for Noise SuPPression
Bidirectional Data Transfer Protocol
1 MHz (5v),400 kHz (2.Tll and 100 kHz (1.8V) Compatibility
Write Protect Pin for Hardware and Software Data Protection
64-Byte Page Write Mode {Partial Page Writes Allotted)
Self-Timed Write Gycle (5 ms typical)
High Reliability

- Endurance: 100,000 Write Cycles
- Data Retention: 40 Years
- ESD Protection: > 4000V

Automotive Grade and Extended Temperature Devices Available
&Pin JEDEC PDIB 8-Pln JEDEC and EIAJ SOIC, 14-Pin TSSOB and
&Pin Leadless Array Packages

Description
The AT24C1281256 provides 131,0721262j44 bits of serial electrically erasable and
programmable read only memory (EEPROM) organized as 16 '384/32'7 68 words of 8
bits each. The device's cascadable feature allows up to 4 devices to share a cornmon
2-wire bus. The device is optimized for use in many induslrial and commercial applica-
tions where low power and low voltage operation are essential. The devices are avail-
able in space-saving 8-pin JEDEC PDlP,8-pin EIAJ, 8-pin JEDEC SOIC' 14-pin
TSSOP, and 8-pin LAP packages. In addit ion, the entire family is avai lable in 5'0V
(4.5V to 5.5V), 2.7V (2.7V @ 5.5V) and 1 .8V (1 .8V to 3.6V) versions.

Pin Gonfigurations 8-Pin PDIP

Pin Name Function

&9n,
SDA

Address Inputs

Serial Data

SCL ,1"q9!9"k!T!!
Write ProtectWP

NC No Connect

2-Wire Serial
EEPROMS
128K (16,384 x 8)

256K (32,768 x 8)

AT24C128
AT24C256

14-Pin TSSOP

8-Pin SOIC

r--v---l
A o d l  s F v c c
A 1  q 2  T F W P
N c q 3  6 F s c L

GND 
14 

5r  sDA

8-Pin Leadless Array

AO

NC

GND

mEt

1 /1  14

z\) 13

3 
'12

4 1 1

5  1 0

6 9

7 8

Bottom View

Rev. 0670H4/98



Absolute Maximum Ratings"
Operat ing Temperature. . . . , . . . . . . . . . . . . . . . . . . . . - . . , - . . . .  -55'C to +125'C

Block Diagram

.NOTICE: Stresses beyond those listed under "Absolute
Maximum Ratings" may cause permanent dam-
age to the device. This is a stress rating only and
functional opeEtion of the device at these or any
other condittons beyond those indicated in the
operational sections of this specmcation is not
implied. Exposure to absolute maximum Eting
conditions fur extended periods may afbct device
reliability.

- t
Y DEc i  -

G N D

D , u

i  -  
-  -  

l L
,  Du, -

i

Pin Description
SERIAL CLOCK (SCL): The SCL input is used to positive
edge clock data into each EEPROM device and negative
edge clock data out of each device.

SERIAL DATA (SDA): The SDA pin is bidirectional {or
serial data transfer. This pin is open-drain driven and may
be wire-ORed with any number of other open-drain or open
collector devices.
DEVICE/PAGE ADDRESSES (Al, A0): The Al and A0
oins are device address inputs that are hardwired or left not
connected for hardware compatibility wilh Af 24C32164.
When the pins are hardwired, as many as lour '\2BK256K

devices may be addressed on a single bus system (device
address ing  is  d iscussed in  de ta i l  under  the  Dev ice
Addressing section). When the pins are not hardwired, the
default 41 and Ao are zero.

WRITE PROTECT (\IrtP): The write protecl input, when tied
to GND. allows normal write operations. When WP is tied
high to V66, all write operations to the memory are inhib-
i ted. l f  left  unconnected, WP is internal ly pul led down to
GND. Switching WP to V66 prior to a write operation cre-
ates a software write protect function.

Memory Organization
AT24C128I256, 128K/256K SERIAL EEPROM: The
128K256K is intemally organized as 2561512 pages of 64-
bytes each. Random word addressing requires a 14/15-bit
data word address.

Er- !  n.v.  PT,JMP/TIMING

i > cor.rernrron lloao llruc ,'  r r  r  .  i  l
r t

.  R,w DAIA WOqD
-t - I t > roonicourrrR I

,  
C O M P

] ; -, nooriss
I , 

> coMPARAToR
- f  -  -

- + I j F t r v Y I D A T A W O R D I

f  !  I t  > r g o n i g o u l T n ,

l

AT24C128/256



Pin Gapacitance(1)
Applicable over recommended operating range from TA = 25oC, f =

Symbol Test Gondition Max Units Conditions

v i10

v̂ lN

Input/Output Capacitance (SDA) I pF V,,o = 0V
. , ^ . ,

6  P F  V r u = o V

Note: This Darameter is characterized and is not 100o/o tested.

DG Characteristics
Applicable over recommended operating range from: Tnr = 40'C to +85'C, Vcc = +1.8V to +5.5V, Trc = 0'C to +70"C,

Vcc = +1 .8V to +5.5V (unless otherwise noted).

AT24C1281256

1.0  MHz,Vcc = +1'8V'

Symbol Parameter Test Gondition tlin Tvp Max Units

V"c1 Supply Voltage 1 . 8 3.6

5_5i"., l-supply-vonage

Standby Cunent VrN = Vcc or Vss-ve" 
= l]v i

V^^ = 5.5V

Vcca I Supply Voltage
-  -  -  l  

- T

lccr  I  Supply Cunent V""=50V READat400kHz
l l

lccz I Supply Current _ Vcc = 5.0V WRITE at 400 kHz

t^^. Standby Current
'sBl 

(1.8V option) V"" = 3.6V

Standby Current V." = 1-8V

vcc=4 .5 -5 .5v VtN = Vcc or Vss

u i )

b .u

6_0
- _

2 n

Vcc x 0.7 V^^ + 0.5

i 04

n nR '.r.o
' f

- n 6  V ^ ^  x 0 . 3

MA

rtA

1r^

, P A
i .

pA

'JA
T-

T;
i-

l-

Note: VIL min and VtH max are reference only and are not tested



AG Characteristics
Applicable over recommended operating range from Tr = 40'C to +85'C, Vcc = +1-BV to +5.5V, CL = 100 pF (unless oth-
erwise noted). Test conditions are listed in Note 2.

Symbol Parameter

1.8-volt

Min Max

2.7-volt 5.Gvolt

UnitsMin Max Min Max

Clock Frequency, SCL 100 400 1000 kHz

tLow Clock Pulse Width Low 4.7 1 . 3 0.6 ps

I H I G H Ctock Pulse Width High 0 l 1 . 0 0.4 FS

t'AA

lgur

Clock Low to Oata Out Valid

Time the bus must be free beficre a new
transmission can star(1)

0 . 1 4.5 0.05 0.9 0.05 u_35 ps

1 . 3 0.5 ps

tra, ato Start Hold Time 4.0 0.6 0.25

o.25

Fs

tsu sn Start Set-up Time 4 7

0

200

0.6

0

100

ps

Igo onr Data ln Hold Time 0 ps

rsu.ont Data ln Set-uo Time 100

IR Inputs Rise Time(l) 1 . 0 0 .3 0.3 l-rs

t_ Inputs Fall Time{l)

, 
Stop Set-up Time

i oata out Hold Time

1 Write Cycle Time

300 300 100 ns

!"u."lo
t!DH

4.7

100

0.6
i

Er)

o.25 ps

50 NS

20 't0 1 0 ms

Endurance(1) 5.0V 25"C, Page Mode 100K 100K 100K
Write

Cyctes

1. This oarameter is characterized and is not 100% tested.

2. AC measurement @nditions:
RL (connects to V"g): 1.3Kf,, (2.7V 5V), 10Ka (1.8V)
lnput pulse voltages: 0.3vcc to 0.7vcc
lnDut rise and fall times: <50ns
Input and output timing reference voltages: 0.svcc

Device Operation
CLOCK and DATA TRANSITIONS: The SDA pin is nor-
mally pulled high with an extemal device. Data on the SDA
pin may change only during SCL low time periods (refer to
Data Validity t iming diagram). Data changes during SCL
high periods will indicate a start or stop condition as defined
below.
START CONDITION: A high{oJow transition of SDA with
SCL high is a start condition which must precede any other
command (refer to Start and Stop Definition timing dia-
gram).
STOP CONDITION: A low-to-high transit ion of SDA with
SCL high is a stop condition. After a read sequence, the
stop command will place the EEPROM in a standby power
mode (refer to Start and Stop Definition timing diagram).

ACKNOWLEDGE: All addresses and data words are serF
ally transmitted to and from the EEPROM in 8-bit words.
The EEPROM sends a zero during the ninth clock cycle to
acknowledge that it has received each word.

STANDBY tfODE: The AT24C128|256 features a low
power standby mode which is enabled: a) upon power-up
and b) after the receipt of the STOP bit and the completion
of any internal operations.
MEMORY RESET: After an interruption in protocol, power
loss or system reset, any 2-wire part can be reset by follow-
ing these steps: (a) Clock up to 9 cycles, (b) look for SDA
high in each cycle while SCL is high and then (c) create a
start condition as SDA is high.

AT24C128r2s6
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LM555/LM555C Timer

General Description
The LM555 is a highly stable device fo( generatirE accuate
time delays or oscillation. Additional terminals are provided
for triggering or resetting if desiGd. In the tim€ detay mode
oi @erataon, the time is precisely co.tbolled by one extomal
resisto. and capacito.. For astabl€ ogeratbn as an oscilla-
tor, the kee running fre$ency and duty cyde are acclralely
conirdled with two €xternal resistoas and one caDacitor.
The circuit may b€ t|iggered and reset gn falling waveforms,
and r|e output cirqJit cam source or sink up to 2oo mA or
drive TTL circuits.

Features
I Dir@t replacement for SE555/NE555
r Timing trom microsecords through hoirs
r Operates in both astable ard monostable modes

February 1995

r Adiustable drty cycle
r Oltput can sourc€ or sink 2O0 mA
r OuFut and supply TTL compatibte
r Temperature stability bettsr than 0.005%
r Normally on and normally off Output

Applications
I Precision timing
r Pulse generation
I Sequentid timing
a Tame dday ger€ration
I Pulse width moddation
I Pulse position modulation
r Lrnear |amp generator

Schematac Diagram

=
(tl
(,r
(tl

=('r
gr
or
o
I
3
o

er ss5 |larinr Sdntrdfr c.rrdl'r rUFl7€5r RfiDB3our 15/Rirbd '. ! sA



Absolute Maximum Ratings
ll ilitary/Aeroapa€e apedlied dsvbes a.e ."quire4
pleGe cootact tlra Natioml Sgmicorduc{or Sd€a
Otf icolttstributo.s for avalability and spGciltcations.
Supply Voliage
Po*er Dissipation {Note 1)

LM555H, LM555CH
LM555, LM555CN

Operating Temperature Banges
LM555C
LM555

Storage Temperafu re Range
Sold€nng Information

Duaiin-Line Package
Soldering (10 Seconds)

Srna{ Outire Package
Vapor Phase (60 Secqds)
lntrared (1 5 Seco.ds)

S€€ AN-450 'Surtace Mounting Mettods and Tt€ir Effect
on Product Reliability" tor othe. methods of soldsring sul-
ta@ mount cL.vices.

+ 5V to + 15V, unless othewise specifieo

65'C to + 150.C

+ 18V

760 mw
1180  mW

eC to + 70'C
sYC to + 125'C

NC

215'c
22ec

Electrical Characteristics cre : 25"c, vcc :

Paiameter

Supply Current

Timing Error, Monostable
iniiiat Accuracy
Drift with Tempe.ature

Acq.rracy over Temperature
Dnft with

Timing Enor, Astable
Initial Accuracy
Drift with Temperatu.e

Accuracy over Temperature
Drift with

Thr€sllold

Trigger Voltage

Reset Ornent

Threshold Cunent

Cootrol Voltage Level

"/"
ogml"C

"/o

o/.

ppm /'C

Pin 7 Sat (Note 5)

Output Low

V C c : 5 V , R L : 6
Vcc : 15V, RL - 6

RA:  1k  to  1Oo ko ,
C: 0. ' i  t  F, (Note3)

RA, BB = 1k ro 100 k(},
C - 0.1 pF, (Note 3l

V c c - 1 5 V . h : 1 5 m 4



ElgctflCal Chafactefistics ra : 25'c, V6s : + 5v to + 1sv, (unless oth€wise speciried) (c,ontinueo

Lote t Fo. op€rating ar st€var€d ledpsaifi6 th€ (becs hr6l b€ d,orat6d abo\,€ 25'c bas€d on a + 15cc d€rimun iulctbn r6rnp6ratd6 and a tlErdBl

r€sbr€lE ot 164'c/w (T0-5), 106'c/p {DtP) a.d 17Crclw (So€) r.hcton b amb'€nt

Iote lslrppt cdMl whe.r oulput h€h lypixrly 1 mA r€s al Vcc : 5V.

Iote * T6t€d al vcc . 5v ard vcc : 15v.

tlot? + This will dorormin€ lne martmum val6 ot R^ t Rs to. 15v op€ralion- Th€ marmum tolal (FA + FIs) 6 20 Mn-

l{oi€ 3 No protoclbn agairBl erc6iv6 An 7 cuE6d E lE6s€ry p.o.iding Ii6 pacl€g€ ditshalitn €li^g w[ nol b€ 6rc€€d6d.

t'lotc & Rst€r lo RETS555X dawirg oJ milibry LM5I55H 6nd W555J v€.sions to( s96citicaLor6.

Connection Diagrams
gtal Can Pad(age Itual-ln- Line and $rdl Outlne Packagcs

rxtE$roLo

CTiTIROL
tl|trA6E

1tHt7A51 2

Top Vklt

frer Numb€r Ltl555H or Ltl555c+l
S.e NS Package Number HoEC

Top Vbt

Order tlrrnbor LI555J, LI555G,
Lrass!,Cl| or L||555Ct{

Sec t{S Pacl4e Number JOSA lNrSA or t{O8E

Pafamgt€( Co.rditiorrs

Lim s

UnitsLlt555 J555C

Uin rYP Iar Xin TyP Iar

Output Voltag€ D.op (Low) Vsc - 'i 5V

lg1p11 : -10 mA
i611,16 = 50 mA
lg11i1 = 100 mA

lstNK = 200 mA
V6s : 5V

15116 = 8 mA

lstNx : 5 mA

0.1
0.4
2

2.5

0.1

o .15

0.25

0,1
0.4
2

2.5

o25

o.25
0,75
2.5

o.35

Output Volaag€ Drop (High) lg6us65 : 200 mA, Vcc : | 5V
ISOUR6E : l0O mA Vcc : 15V

3

12.5

13-3 12.75
2.75

'12.5

13.3

Rise Time ot 100 100 ns

Fall Time of 1 @ 100 ns



Typical Performance Characteristics

ilinimuifi R-dse Width
Requirtd fqr Triggcring

$pply Crr.efit vs
S.pply Voltag€

suFtY votl^ct tv}

Low Outpul Voltag€ va
Outsut Sink Cufrent

Ou9ut Propagarion Oelay vs
Vollagc Level of Trigger Pulse

l 5

t ' '

3  a t

D-:

r . l

? . ,
l r r
: . ,
a a J

i r r
- a ,

| l

High OuFut Votage vs
Oubut Sorirce Cr|''ent

Low Output Voltage vs
OqFd Snrk Current

a ar  tJ  1 .1  aa
rotf$yolllG€ ltytt 0t titgetn hrLst tr vr)

Low Output Voltag€ vs
OuFut Sirk CErenr

Outsul Propagatlm D€lay vs
Voltag€ Level ot Trigger Putsp

Di86*|ar9€ Tt-ansktor (Pin 7)
Voltage v8 Sir* Current

la!

;
: ! o

E l o

2 8

E r l

n0l

: m

E o r

: . o

,
0 l r  0 t  0 .1

lortsrv0trl3t lrvft of tfitccfilra3t (r v_J
0 t r  c . t  0 l

t(lfatt t4t( ttea .aw. o. rar66{a aursf tr y@)

Diicfiarge Tranaiator (Pin 7)
Voltagg v8 Sii* Curreni

t l

t . , 2 f c

- 1  I t
+ l -

Tj l

"')P

,L 4,*""',
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FAIFICHILtr' IRFS40N

SEMICC]NE)IJCTOR@

33A, 100V,0.040 Ohm, N-Channel, Power
MOSFET

Packaging
JEDECTG22OAB

\ onrl
(FLANGE)

IRF54ON

Symbol

Features
. Ultra Low On-Resistance

- rDS(oN) = 0'o404, vcs - 1oV

. Simulation Models
- Temperature Compensated PSPICETM and SABER@

Electrical Models
- Spice and SABER@Thermal lmpedance Models
- www.fairchildsemi.com

. Peak Current vs Pulse Width Curve

. UIS Bating Curve

Ordering Information

PART NUMBER PACKAGE BBAND

IRF54ON TO-22048 IRF54ON

Absolute Maximum Ratings Tc=25oC, Unless Othen'vise Specified

Drain to Source Voltage (Note 1) .

Drain to Gale Voltage (RcS = 2OK)) (Note 1) . .

Gate to  Source Vol tage . - . . .

Drain Current
Contnuous (Tc= 25oC, Vnt = 10V) (Figure 2)
tuntrnuous (TC= 1OOoC, VcS = 10V) (Figure 2)

Pulsed Drain Cunenl . .

Pulsed Avalanche Rating . . ..

Power Dissipation
Derate Above 25oC

Operating and Storage Temperature

Ntaximum Temperature lor Soldering

- . . V o s s
. . - V o c n

' ' . . V c s

. . . . . . 1 6

. . - . . . r D
- . . - . r D M

. . . . - u l s

t, ,a*

UNITS

A

IRF54{'N

100

100

!20

33
23

Figure 4

Figures 6, 14, 15

120
0.80

-55 to 175

wPc

300
260

Leads at O.OSin (l.6mm) frorn Case for 10s. . ... . . . . ... .. . .T;
Package Body for  1Os,  See Techbr ie f  T8334 .  .  .  .  .  . .  . . . . . .Tpr ,g

NOTES:

1. TJ = 25oC to 15OoC.

CAaJT!ON: Strcsses abo\/e hose listed in "Absdute Maximum Batings" nay cau* pernanent damage to tE btbe. This is a strcss only ating and qeation ot the

device at these ot any othet conclitions above those indicated in the opeational seclions of lhis specilication is not inplied.

@0o2 Fanciird semanrniald corporatpn



IRFs4ON

Electrical Specitications Tc = 25oG, Unless otherwise Specified

PARAIIIETEF SYMBOL TEST CONDITIONS MIN TYP MAX UNITS

OFF STATE SPECIFICATIONS

Drain to Source Breakdown Voliage BVoss 19 = 250pA, V6g = 0V (Figure 1 I ) 100

Zero Gate Voltage Drain Current loss Vos = 95V. Vcs -- 0v 'I gA

Vog = 90V, V6g = QV, T6 = 150oC 250 pA

Gate to Source Leakaoe Current IGSS Vos = t2ov i100 nA

ON STATE SPECIFICATIONS

Gate to Source Threshold Voltage vcs[H) V69 = VpS, lD = 25O/A (Figure t0) 2 4

Drain to Source On Resistance rDS(ON) lp = 33A, V6s = l0V (Figure 9) 0.033 0.040

THERMAL SPECIFICATIONS

Thermal Resistance Junclion to Case Be.lc ro,220 1.25 oc^^/

Thermal Flesislance Junction to
Ambient

Fle.n oc,M/

SWITCHING SPECIFICATIONS (V6s = 10V)

Tum-On Time tot't Voo = 50V, lo = 33A
Ves = tov'
Rcs= g  to
(Figures 18, 19)

100 ns

Tum-On Delay Time h1ottl 9.5 ns

Rise Time lr ns

Tum-Otf Delay Time Id{oFF) 40 ns

Fall Time tf 55

t r45
ns

Tum-Otf Time toFF NS

GATE CHARGE SPECIFICANONS

Total Gate Charge QsOOr) Vcs = oV to zov VDD = 50V'
tD = 33A,
l^ rocpr  =  1 .OmA
(Figures 13, 16, 17)

66 79 NU

Gate Charge at 10V Os(10) V6g = 0V to 10V nC

Threshold Gate Charge Qs(TH) VcS = 0V to 2V 2.4 NU

Gate to Source Gate Charge 5.4 nC

Gate to Drain 'Miller" Charge 1 3 nC

CAPACITANCE SPECIFICANONS

lnput Capacitance crss V99 = 25V, VeS = OV.
| = 1[rHz
(Figure 12)

1220 pF

Output Capacitance coss 29s pF

Reverse Transler CaDacitance cnss 100 pF

Sourc€ to Drain Diode Specifications

PARAMETER SYMBOL TEST CONDMONS MIN TYP MAX UNITS

Source to orain Diode Voltage Vso lso = 33A 1.25

l gp  =  17A 1.00

Reverse Becovery Time 'rr lso = 33A, dlscy'dt = 100A,/us 112 NS

Reverse Recovered Charge Qnn lsD = 33A, dlsD/dt = 100A,/Ps 400 nC

@002 Farch d Sehicondu.lorColporalion



OprRnrtruc lrusrnucnoNs

lrurnooucrroru Cooes

AC, Address couf l ter  used for both OD
RAlvl and CG RAM address

Execution times in the above table indicate the minimum values v,Jhen

When fosc ls 270 kHz: 40g.s x 250i250 = 37ps

Sets t lrc DD RAM addrcss
D0 l lAM data is sent and
rocqivcd i l tcl lhi5 selt ing

I t c l ( l s  l l u \ y  l l i r ( l  ( l l l )
r  r ( l i {  , r h ' t ( J  I l l ( l  | | i r l  r r l x ) r l l t ( n t  i . ,
l ) (  | | r i J  l x l l o | |  ( , ( l , I x l  t i ' , l r l , ,
; r 1 r r r r r ' ! , , I  I n l l r l l  l  r r r  l t  l \ i

W r l r , , ,  ( l . r t i  I r t 0  t ) l ) l t A M  I n
( : ( i  l i A M

l  r i  , , ,  l ) r l
( j  0  { t , (  r r  ! t l

l J . I  i l l | l i  ( ] l . l

8 = 0 r  l J | r i k  l  r l l

S/C .  l :  Drspl ; ry str t t
S/C = 0:  Cursdr olovo ro| t

8F = l :  l r [ernal  opcratron in progress
BF = 0 tnstructron can be accepted

operating frcquency is 250 kHz.

4 ( l / . ' ,
Wnte Dab

Read Da|a 4 0  / r : ,

DD RAI.I

CG RA[,4:

Acc'

^DD

Disp ay dara It [,4

Charactcr qenorator RAlvj

CG ftAN,l address

0D RAI\4 address corresponds to
curs0r a00ress

U D  =  l i  l l l L r c n r . l l t

l/D = 0r oecrcminl

S " 0 :

D  =  1 :
D = 0 ,

D splay shrtr
No display strift

D splay 0N
0ispiay 0FF

.l lr1\

2  l r n c s  ( l - 1 6 /  I )

| l / i  - |

l l l l  .

l r l

DI

( ;h, I  l ) t , , I l i ry

l . l ! l r r I r  l  l ( | l | ( ,

I  | | , , | l  ,  , r l l  { l r , , l r l , r y  l '  r n  y  ,  l ( l
I  r ' l (  r r  I  l ' ,  l l l ' l | l r . , l r r  t t , l l  r  l x  | | | l t ,

l r r , r l x n  ( A r l ( l r { , , ,  l ) )

l l ' l r x r r ' ,  l l  . r  l | r , , !  l  t l r r '
I r ( r r l r i .  I r ( J . , t l I r i I  L A ( , ( t t r , , , ,  i ) )
' , l r  l l r , r l  l l ,  l l [ ,  l l | | ( l I r , r i  l n ) , n l r o |
l ) l r  l l A M  (  r r  l r ' 1 1 , ,  '  t , ! r l

(  l r i l | l l ( \ l

' n  l ' ,  l l n .  (  | | r , , o r  I r v r ]  ( l  ( ! ( . l t o r t
, r r l r l  , l ) ( i (  t l I ' ,  l o  r r  o l  l o . , l  l l
l l r { r  ( l  , l t i t y  l l t { " n i  o l ) { r  l r ( n r \
w r  i l l ,  i t  r l (  I  | l l i x l

( {J)  r ' ,  d i . , l ) i i ry O61/ i ) l  I  . ( i  t r ( t l
r l r ( i f l  l i ) ty r ( : tn i t i l rs Llncl l i l lg0d
i n  0 l l  c 0 n d i t r o r r  ( C ) c u r s o r
ON/OI t  (B) bl ihking cursor.

l l , '  /  r  ' ,  l  t , l r r ' ,

4 0  / . 5  I  L t l | r \

Mov(ls t lro cursor td shil ts
l lrc drspliry wrl lrout chJnr.Jrng
DD I?AM corttel l ts

Sals interface data lcnqth
(01). number of displt tines
(N), and characrcr font {t)

Scts the CG RAM address.
CG RAM data is sent and
recelved aiter this sett ing.

Wr ito 0ntit
lo CC or
t0 DD ltAM

Docsn't mat[er

t = 0 :  5 x T d c r t i t r a u r x



OpEnnrrruc lrusrnucnoNs

CrARAcr tR Forvr  Coots  (5  x  7  Dor  MArRrx)

all

'6
c)
o
X
c)'r

=

v

6
3

J

Upper 4 Bit  l - loxadecirnal

\ Y";fil
: i l : ' \ 0000

{0)
00r 0

(2)
0 0 1 I

( 3 )
0 r00

( 4 )
0 r 0 l

(5 )
0 l | 0

{6 i
0 l  I  I

17)
l 0 l 0
(A)

l 0 t  I
( B )

|  100
(c)

I  l 0 l
(r))

I  I  t 0
( E )

x x x x 0OOQ

(0)
( l )

I

x x x x 00Ot

( 1 )

(2 )
I

x  x  x  x 0 0 1 0

(2)

(])

x x x x o o l l

(3)

(.)

x  x  x  x 0 l 0 O

( 4 )

( 5 )

x  x  x 0 l O l

(s)
( 5 )

^  x  x  x 0 l l 0
( 6 )

( 7 )

( 7 1

(8 )

x  x  x  x  1 0 0 0

( 8 )

( 1 )

x  x  x  x  1 0 0 1

(e)
l l

x  x  x  x  l 0 l 0

(A)

(3 )
l l

' l
I

. l

x  x  x  x  l 0 l  I

( 8 )

( 4 )

l '
i

x x r x l l 0 0

(c)
(5 ) I

x x x x t l o l
(D)

(6 )

x x x )r  I  I  l0
( E )

17I
. . .  t

( F )

( 8 )

I
( r  )
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BIODATA

Nama : Fredy

NRP :5103000075

Tempat, Tg1. Lahir : Swabaya, 10-02-1980

Agama : Kristen

Alamat Rumah : Jl. Kedinding lndah22,

Surabaya.

Riwayat Pendidikan :

r Tahun 1994 Lulus SDK Pencinta Damai, Surabaya.

o Tahrur 1997 Lulus SLTP. St. Stanislaus I, Surabaya.

r Tahun 2000 Lulus SMU. Kr. Pefia 3, Surabaya.
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